The genome of the fission yeast Schizosaccharomyces pombe has been sequenced, bringing the number of sequenced eukaryotic genomes to six. Analysis of the sequence predicts only 4824 protein coding genes, the smallest number yet recorded for a free-living eukaryote.
unique regions of the genome have been sequenced, totalling 12.5 megabases.
The availability of the whole genome sequence provides significant insights into how chromosome organisation and gene structure in S. pombe compares to that in S. cerevisiae. The fission yeast genome is less gene dense than that of its distant relative and intragenic regions are typically longer, perhaps reflecting more complex promoter structures. In addition, introns are commonplace in fission yeast genes: 43% of fission yeast genes contain introns, as compared to only 5% in budding yeast. As is the case in S. cerevisiae, introns tend to be located towards the 5′ end of open reading frames, consistent with models for intron loss resulting from gene conversion by homologous recombination using reverse transcribed mRNAs [8] . As Nurse and coworkers point out [1] , with so many spliced genes, the potential for alternative splicing to be used to increase the range of protein species available to the cell is also greater.
The new data also provide a detailed view of the structure of the S. pombe centromeres [1] . As shown by the earlier work by the Yanagida and Clarke labs, fission yeast centromeres are considerably larger and more complex than their budding yeast counterparts, extending over 35, 65 and 110 kilobases on chromosomes I, II and III respectively -the reason for the apparent inverse relationship between the length of the centromere and that of the corresponding chromosome is not known -and are thought to be an excellent model for higher eukaryotic centromeres. Each centromere contains a central core region surrounded by numerous repeated sequence elements in an extended region that is devoid of protein coding potential, although several tRNA genes are found there. The precise function of these centromereembedded tRNA genes is unclear, but they may act as boundary elements, delineating the edges of functionally important chromatin domains [9] .
Analysis of the fission yeast genome identifies at least 4,824 protein coding genes, including eleven encoded by the mitochondrial genome and a possible 33 pseudogenes [1] , and perhaps as many as 4,940, although this higher figure includes 116 genes that Nurse and co-workers The explanation for this lies in the number of gene families in the two yeasts. Nurse and co-workers [1] report that ~93% of S. pombe genes -4,515 from a data set of 4,876 -can be considered as being unique genes, that is, they have no other sequence relatives within the fission yeast genome. The remaining 7% (361) are distributed among protein cluster groups, with two or more family members per group. In S. cerevisiae, however, almost twice as many genes (716, or 12% of the total) fall into the latter category. Put simply, there is greater redundancy in the budding yeast genome, consistent with the occurrence of large-scale genome duplication events during the evolution of this organism [2, 3] .
With fewer than 5,000 protein-coding genes, S. pombe has fewer genes than a number of eubacterial organisms whose genomes have been sequenced (see Figure 1) . The 6.3 megabase genome of the opportunistic pathogen Pseudomonas aeruginosa, for example, encodes 5,570 proteins [15] , while the 8.7 megabase genome of the industrial microorganism Streptomyces avermitilis encodes at least 7,600 [16] . Clearly, there is no direct correlation between gene number and being a prokarote or a eukaryote. What then defines the eukaryotic cell? Nurse and co-workers [1] present an initial analysis of this problem by comparing the proteins encoded by the six sequenced eukaryotic genomes with those of thirty-seven eubacterial and eight archaeal species. By identifying proteins that are well conserved across different eukaryotic species (with protein sequence similarity greater than or equal to 50%) but which are poorly, or not at all, conserved in prokaryotes (protein sequence similarity of less than or equal to 20%), they identify some 62 proteins that distinguish eukaryotes from prokaryotes, and classify these into eight functional groups.
The identity of these groups makes interesting reading [1] . Not surprisingly, one group contains ribosomal proteins -recall that eukaryotic ribosomes are larger than prokaryotic ones -while another contains histone H3 and H4 proteins involved in packing DNA in nucleosomes, another characteristic feature of eukaryotic cells. Additional groups include cytoskeletal proteins -actin, tubulin and so on -as well as proteins involved in subcellular compartmentalisation, cell-cycle control (including the Cdc2 protein kinase), protein phosphorylation and dephosphorylation, regulated proteolysis and splicing. In short, many of the proteins identified by this analysis are involved in processes that we consider to be characteristic of eukaryotic life.
A similar analysis was performed to identify genes important for multicellular, rather than unicellular life [1] . In this case, the proteins encoded by the Current Biology R295 The completion of the S. pombe genome sequence is a landmark event in the history of fission yeast research. In addition to reinforcing the reputation of this single-celled eukaryote as an excellent model system for understanding higher eukaryotic cellular processes, such as cell-cycle control, chromosome structure and mitosis, the availability of genome sequence will doubtless enhance the accessibility of the organism for hitherto neglected areas of eukaryotic cell biology. The future of the fission yeast looks very bright indeed.
